Abstract -This paper presents an analvsis of Aboriginal rock engravings in the far southwestern corner of Western /\ustralia that wen' first dc'scribed bv Clarke in 1983, the Kvbra Site. Comprising engravings of predominantly animal tracks, particularly bird tracks, on flat tabular limestone pavements, the site appeared to extend the known range of a group of rock engravings known as the I'anaramitee. Engraving sites of this tradition are widely distributed across Australia, and the Panaramitee has been represented as homogeneous at a continental level. A multivariate investigation using correspondence analysis and cluster analvsis was undertaken comparing the Kybra Site with other engraving sites in \Vestern Australia and elsewhere. The aim was to determine whether the Kvbra Site showed similarities with other Pana ra mitee engravi ng si tes, and whethc'r an ex plana torv fra mework. known as the Discontinuous Dreaming Network Model. could account for anv similarities or differences identified.
INTRODUCTION
A major problem in the study of rock art around the world is the measurement and explanation of variation and similarities in paintings and engravings, sometimes over considerable distances. What is the significance of the variation detected, and how does one compare different sites? Multivariate analysis of different traits, particularly motif types, affords the ability to compare disparate sites over vast distances. The significance of anv variability detected by multivariate analysis can . '
. then be explored. Franklin (2004) proposed the Discontinuous Dreaming Network Model to explain the widespread similarities across the continent of a group of rock engravings known as the "Panaramitee le" (Maynard,l and was supported by multivariate analysis (Franklin, see below) . Named after the in South Australia, the Panaramitee stvle consists of engravings of macropod and bird footprints, ci crescents, and only a small proportion of rative motifs other than tracks. This was claimed to be homogeneous at a continental level in terms of technique, form and motif proportions (f'vlaynard, 1979) . The [)iscontinuous IJreaming Network Model suggested that the similarities between engraving sites across vast distances of Australia reflected the widespread links forged by Dreaming tracks and suggested by the trade and other social networks that sometimes spanned the continent. Dreaming tracks have been regarded as particularly significant in Aboriginal cosmology and land ownership (e.g. Chatwin, 1987; David, 2002; Elkin, 1934; Cunn, 1997 Cunn, , 2003 Lay ton, 1992; Morphy, 1983; Moyle, 1983; Munn, I Spencer and Cillen, 1938; Strehlow, 1978; Sutton, 1988 Sutton, ,1990 . Dreaming tracks reflect the activities of the Dreamtime ancestors during the creative era as they emerged from the earth and travelled across the country along lengthy tracks or circled within more narrowlv defined regions. IJrearning tracks sometimes covered considerable distances across the continent Su tton, 1 frequen tly extend ing across grou p bou nd a faci Iitati ng meeti ngs between loca I grou ps and grou ps for and rituals associated with the nwth relevant to thc' track. The use of similar motifs across vast areas at sites related to particular IJreamings is well documented I and suggested that the shared understand of motif forms a means for the rights and obligations of travellers along the tracks. The repetition of motifs between regions implied a shared knowledge that assured travellers of their right to move through the territory and which established an affilial relationship between the owners and the travellers. It is therefore not surprising that Dreaming tracks also frequently correlated with the trade routes documented in recent times (Ross, 1997) , suggesting that both formed a means for the interaction of people across the landscape, and for the diffusion of similar motifs across vast areas. The use of nonfigurative motifs (such as those found in the Panaramitee) in symbolic systems also helps to explain the persistence of the overall pattern of similarity between engraving sites identified in the multivariate analyses over possibly a prolonged period of time based on available chronological evidence (e.g. a minimum age of 13,000 years obtained for buried engravings at the Early Man site in the Laura region, Rosenfeld, 1981a) and the continued use of Panaramitee-type motifs in recent Aboriginal artistic systems (e.g. Anderson and Dussart, 1988) . The potential for nonfigurative motifs \f/ " Figure 2 [.Y;1,rll11." of the rock engravings at the Kybra Site, southwestern Australia (after polythene tracirlgs, Franklin, 2004: Fig. to have a range of different discontinuous meanings, ie., there may be a range of different meanings for a single motif (Munn, 1966) , it is possible that the meanings of motifs might have changed over time, while the morphology of the motifs might not. This possibility is allowed for the extreme simplicity of motifs in the Panaramitee. Clarke, 1983;  Figure 1 ), the Kybra site. Recorded rock art sites are relatively sparse in this part of Australia (Dortch, 1976 (Dortch, , 1980 Hallam, 1971 , I Merrilees et al., 1973 Morse, 1984; Serventy. Webb and Cunn, 2004) , and Kybra is one of the few rock engraving sites currently known. There are also few references to the forms of artistic expression at the time of European contact in this part of the continent (Caroline Bird, pers. comm.). Even so, there appears to have been a substantial body of mythology (Berndt. 1973; rlallarn, 1972 , 1974a ,b, 1979 , and ochre was traded into the 
Earlv Man Shelter C (Anderson, 1984; Berndt, 1973; Tindale, 1974) . The engravings at the Kybra Site occurred on a series of flat tabular limestone pavements in a cleared and fenced paddock on private land 3 km from the Southern Ocean. They extended over an area approximately 75 m north to south and 25 m east to west, and included about 25 limestone blocks. The site comprised over 100 engravings, mostly bird and macropod tracks, although a star motif, single meandering lines (possibly snake or lizard tracks), and several boomerang-shaped outlines were also found. The animal track engravings were usually somewhat larger than lifesize. Large bird track engravings, presumably the prints of emus, were the most common motifs. Smaller bird tracks, perhaps of bustards and unidentified wading types, were the next most numerous. There was also a number of macropod track engravings, which included both hind and fore prints (Clarke, 1983: Figure 1 ).
Along with engravings at Yalgoo (Edah Station) and Yeelirrie, 420 and 680 km respectively north and northeast of Perth, Clarke (1983) noted that the Kybra Site appeared to extend the known range of Panaramitee style engravings (Maynard, 1979) .
This paper re-examines the Kybra site in a broader context. In particular, it provides a more detailed comparison of the site with Panaramitee engravings from other sites across the continent than was undertaken by Clarke in 1983. The following questions will be addressed in this paper:
• Does the Kybra Site show similarities with other Panaramitee style engraving sites? • Can the Discontinuous Dreaming Network
Model be used to explain any similarities or differences identified between the Kybra sites and Panaramitee sites from other parts of the continent?
A comparative analysis of the Kybra site The Panaramitee style has been represented as homogeneous at a continental level in terms of technique (pecked engravings), form (bands, thick outlines and solid figures) and motif proportions (see above). By contrast, two other defined sets of Australian rock art styles in a sequence defined by 
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• Figure 4 Corrc'spondence d'id I", of Panaramitee tradition sites an'i:l.v;~s,c.~L1 in this paper, '" 'u ,!J '6 the second and third axes which dccount for 36~()7'/o of the total variation~See Llle 2 for site abbreviations, Table 3 Percentages of motifs at the Panaramitee tradition sites analysed in this paper (rounded to whole numbers). For site abbreviations, see Maynard (1979) (Maynard, 1979: Figure 4-1) , and have also been argued to be more recent than the Panaramitee. Maynard (1979) (Maynard, 1979 : Figure 4-1) .
The most significant feature of the sites in South Australia, central Australia and western New South Wales (referred to as the "classic si tes") is a constancy in the relative proportions of motifs, where the combined totals of tracks and circles mainly comprised between about 83'/;, and 88% of the total motifs, with other motifs only comprising between about 1]% and 17%. Figurative motifs other than tracks were extremely rare at these sites, constituting 0.5% or less of the total, with lizards being the most common types (Ed wards, 1966 (Ed wards, , 1971 Maynard, 1979) . However, pecked engravings of tracks and nonfigurative motifs found in other regions of Australia (e.g. Laura and Tasmania) do not reveal this constancy of motif proportions. Maynard observed that this was because the smaller number of engravings at the latter sites meant that not enough figures were accumulated to result in the motif proportions found at the widely distributed classic sites. However, since these peripheral sites displayed identical techniques, forms and range of motifs, they too were included in the Panaramitee (Maynard, 1979) . Although not described at the time of her research, the Kybra Site appears to conform to one of Maynard's peripheral Panaramitee sites, as sample size is small.
It should be noted that the concept of the Panaramitee as a style has been debated (e.g. Bednarik, 1988 Bednarik, , 1994 Bednarik, , 1995 Maynard, 1988; Rosenfeld, 1991 ; see also Franklin, 2(07). Flood (1997) prefers to use the term "tradition" to describe the Panaramitee, as it " ... implies culture contact and continuity but not necessarily close similarity or uniformity" (p. 179). Use of this term is appropriate, as it covers" ... long-term continuity in either individual technologies or attributes" and "a temporally ordered series of archaeological phases or cultures that show cultural sin.ilarities to each other" (Balm, 2001: 452) . This concept of "tradition" also parallels the use of the term to describe Australian stone tool technologies (e.g. the Core Tool and Scraper Tradition). "Tradition" is more appropriate than the term "style", as the latter term refers to " ... a highly specific and characteristic ITlanner of doing something ... " which is " ... always peculiar to a specific time and place ... " (Sackett 1977: 370) , and in the case of the engraving sites analysed in this paper, there is probably chronological and spatial variation.
Like Flood (]997), I also prefer to retain the term "I'anaramitee" for this tradition of rock art, as many Australian rock art researchers and archaeologists have found it a useful term (e.g. Clegg, ] 988, ]992; David, 1988; David and Chant, 1995; Franklin, ]984, 1986 Franklin, ]984, , 1989 Franklin, ]984, , 1991 Franklin, ]984, , 2004 Franklin, ]984, , 2007 McDonald, 1982 McDonald, , ]983, 1988 Morwood, 1979 Morwood, , 1984 Morwood, , 1988 Morwood, , 2002 Smith, ] 992). It follows the standard archaeological practice of labelling a tradition or culture after a type-site which contains an extensive and typical example of the material in question (e.g. the Mousterian after the type-site of Le Moustier).
However, it should be made clear that the label Panaramitee only refers to the manifestation of the tradition within Australia (see also Flood, 1997) . As Bednarik (1995) has shown, some of the rock art of other continents also resembles the Panaramitee. This observation is made clear by the results of the blind test undertaken by Bednarik (1995) , whereby eight rock art specialists were sent copies of unlabelled drawings of engravings and asked to identify where they came from. Although the engravings were all from North and South America, Africa and Europe, and the score of wrong answers was 98%, there was nevertheless internal consistency in the answers provided by the specialists, who identified the engravings as being from particular sites in Australia. The results of Bednarik's test therefore tend to confirm the Widespread similarities of this form of rock art within Australia, and in no way negate the use of the term Panaramitee tradition within Australia, even though there may be world-wide resemblances.
Seventy-five engraved motifs were counted at the Kybra Site during fieldwork undertaken by the author and others in December 1987 (Table 1; Figure 2 ). As noted above, Clarke (1983) referred to over 100 motifs at the site, a discrepancy that may be due to increased grass coverage over time, as pasture plants have grown over many of the tabular limestone blocks that make up the site and obscured engravings in many cases. Other possible reasons for the discrepancy may be that there were differences in the ways in which motifs were counted, or that Clarke only made a rough estimate of the number of engravings at the site.
The Kybra Site is dominated by engraved tracks, which constitute 68% of the motif assemblage, of which bird tracks are the most common at 47% (Table 1) . Nonfigurative motifs are also very frequent, comprising 32% of the assemblage. However, circles are quite rare at the site, constituting only 3% of the total motifs. The combined total of tracks and circles at the Kvbra Site is therefore only 71 less than the combined totals noted by Edwards (1966 Edwards ( ,1971 ) and Maynard (1979) for the classic Panaramitee sites (see above).
The following comparison will consider, first, the other Western Australian sites mentioned by C1arke (1983) , and secondly, Panaramitee tradition engraving sites from across the continent. Rock engravings on Edah Station (Department of Indigenous Affairs, Site No. 5910) are located in the Murchison district near the township of Yalgoo (Figure 1) . The engravings occur towards the base of a large, low granite outcrop, on a sloped surface immediately above a soak. Given the extensive size of the outcrop, the engravings only cover a small area, measuring 4.6 m by 2.4 m at the maximum extent of the panel. However, the engravings must have once been more extensive, since the top layers of granite are exfoliating, so that any engravings originally occurring may have been removed (Franklin, 2004) .
There are 72 motifs at this site (Table 1) . These stand out fairly clearly as white grooves against the orange-red rock surface (Franklin, 2004: Plates 13C and 14A) . The majority of motifs are simple circles (33% of the total) and complex circles (22%, comprising circles with dotted infill, bisecting lines and central dots, as well as concentric, barred and conjoined circles). Crescents also form a significant proportion of the total (27°/,,), while all other motifs -macropod and bird tracks, human footprints, pits and straight lines -only constitute small percentages. The pattern of motif frequency is therefore quite different to that found at the Kybra Site, in terms of a much larger proportion of circles of different kinds at Edah, and a smaller proportion of animal tracks.
On Yeelirrie Station, a series of about 20-30 rock engravings occur on exposed granite outcrops in the dry bed of a creek (Department of Indigenous Affairs, Site No. 10746; Department of Aboriginal Sites 1978; Figure 1 ). The motifs are deeply pecked and abraded, with the peck marks being up to a centimetre or more in depth. They are very heavily patinated. The range of motifs includes macropod and bird tracks (some within circles), two parallel lines of dots, circles, a human footprint and possibly a human stick figure. The macropod tracks include front and hind feet as well as tail-prints. This range of motifs fits more comfortably with that observed at the Kybra Site than do the engravings at Edah. A detailed count of motif types is not available for the engravings at Yeelirrie. Franklin (2004 Franklin ( , 2007 carried out a detailed muItivariate investigation of 51 Panaramitee tradition engraving sites across Australia (Table 2, Figure 3 ), using correspondence analysis and cluster analysis of motif counts. Both the Kybra Site and Edah were included in the sample of sites investigated. The analyses compared sites in terms of a master typology of some 13 motif types that was established in order to provide a basis for N.R. Franklin comparison. Counts were derived from both published and unpublished sources as well as original data (Tables 2 and 3 ). Both the Kybra Site and Edah only contain 8 of the 13 motif types (Tables 1 and 3; see Franklin, 2004 Franklin, , 2007 for further detail on the methods employed here).
The results indicated that there was inter-regional variation in terms of differing emphases on motifs or combinations of motifs within an overall restricted range across the continent (Figures 4 and  5) . Five major groups were identified in the analyses (Figures 4 and 5 ; see also Franklin 2004: Figs. 3:12 and 3:14) , indicating a high degree of regionality and resulting in the definition of five rock engraving regions, labelled Central, Cape York Peninsula, Carpentaria, Tasmania and Central Western Queensland (Table 4) .
However, it was also found that some sites were similar to more than one of the regions isolated in the multivariate analyses. The Kybra Site was one of these, showing similarities with sites in both the Cape York Region and Central Western Queensland regions (Figures 4 and 5, Table 4 ). These included a similar dominance of bird tracks in the case of the former region, plus similar proportions of pits and complex lines, and in the case of Central Western Queensland, a similar emphasis on both macropod and bird tracks.
By contrast, the site on Edah Station grouped with those of the Carpentaria Region (comprising sites from Mt. lsa, Einasleigh and the McArthur River, see Figures 3-5) due to a shared emphasis on simple and complex circles and a decreased proportion of animal tracks (Table 3) .
The multivariate analyses therefore found that both the Kybra Site and Edah grouped with engraving sites on the other side of the continent (Figures 4 and 5) . They did not group with each other, as might be expected due to their much closer geographic proximity. This result confirmed the widespread similarity of the rock engraving sites that have been referred to the Panaramitee tradition, and that were included in the multivariate investigation (Franklin, 2004 (Franklin, , 2007 .
These findings fit well with the widespread contacts forged by Dreaming tracks that are predicted by the Discontinuous Dreaming Network Model (Franklin, 2004 (Franklin, , 2007 , and suggested by the trade and other social networks that sometimes spanned the continent. The regionality identified in the multivariate analyses can be explained in terms of the deployment of motifs that are relevant to the particular parts of Dreaming tracks on which people reside or to which they own the ceremonial rights. The links between rock engraving sites and Dreaming tracks envisaged in the Model are also supported in Western Australia by some mythological details that are available for one of the engraving sites Table 4 Regionill groups of Panararnitee tradition sites identified in the multivariate analyses, The sites in italics show similarities with the Regional group indicated, although they arc distant geographically, indicating the widespread nature of the similarities between the engraving sites analysed in this paper. (Tindale, 1936) and related the account of their journey along the edge of the creek at the site (Department of Aboriginal Sites, Western Australian Museum, 1978), In relation to the antiquity of the Kybra Site, Clarke (1983) found it difficult to explain how the engravings could have survived for an extended period of time on such a weatherable rock type (algal limestone) in such a hostile, high-rainfall area when, based on Maynard's (1979) sequence, they should be of considerable age (i,e" late Pleistocene), C1arke therefore postulated a period of burial beneath dune sand, which protected the engravings, and more recent re-exposure. However, he subsequently argued (Clarke,1989 ) that the more recent dates of about 1,000 years for Panaramitee tradition engravings at Karolta 1 in the Olary Province of South Australia (Dorn et aI., 1988; Nobbs and Dorn, 1988) fit well with a recent origin for the Kybra Site Figure 5 Cluster analysis of Panaramitee tradition sites analysed in this paper. See Table 2 for site abbreviations.
(but see Franklin (2004) for a review of the problems associated with the cation-ratio dates for Karolta 1). Furthermore, a relatively recent date for the engravings, the similarities between the site and engravings in the Cape York Peninsula Region (Figures 4 and 5) , and the considerable antiquity for some Panaramitee tradition sites, such as Early Man, also in Cape York Peninsula (Rosenfeld, 1981a, see above) , are also consistent with the chronological persistence of Panaramitee motif types envisaged in the Discontinuous Dreaming Network Model. The possible continuation of the Panaramitee tradition over a long period of time is allowed for by the extreme simplicity of its motif types, whereby the "discontinuous" meaning ranges of the motifs are able to change over time, while there may not necessarily be any change in the morphology of the motifs themselves.
CONCLUSIONS This paper has presented a comparison of a series of rock engravings from the Kybra Site in far southwestern Australia, originally described by Clarke (1983) , with other Panaramitee tradition engravings found both within Western Australia, and from other parts of the continent (see also Franklin, 2004 Franklin, , 2007 . This comparison has been undertaken with a larger sample of sites than was available to Clarke. It was found that engravings at the Kybra Site grouped with sites from both Cape York Peninsula and Central Western Queensland, on the other side of the continent. Similarly, rock engravings at Edah Station were found to be similar to sites in the Carpentaria Region, again at a considerable geographic distance. These two engraving sites are therefore more different to each other than they are to sites widely distributed away from them. It was argued that both of these findings were consistent with the tenets of the Discontinuous Dreaming Network Model (Franklin, 2004 (Franklin, , 2007 .
I anticipate that the pattern of engraved motifs at the Kybra Site will be confirmed by further detailed investigations, where planned excavations (R.G. Gunn, pers. comm.) are expected to uncover more engravings and perhaps settle any inter-recorder discrepancies in motif numbers caused by increased grass cover over time.
